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CTGT-3' and 3'-GAAGACA AACCGCTTTTCCA-5' for IL-11~. The 
relative expression levels of target genes in synovial tissues from 
right and left joints were determined using the threshold cycle 
method and 18S rRNA as an internal standard. 
Results: Lubricin's mRNA expression in the synovial tissues of 
right joints relative to left joints were significantly (P<0.001) lower 
at days 4, and 7 following arthritis induction compared to control 
rats (Fig. 1). IL-11~ m RNA expression in the synovial tissues from 
right relative to left joints was significantly (P<0.001) higher at 
days 4, 7, and 14 following arthritis induction compared to control 
rats (Fig. 1). 
Discussion: An early event following an inflammatory insult is 
significant down-regulation of lubricin expression from synovial 
tissues. This early decrease in lubricin's synthesis would lead to 
loss of the chondroprotective properties afforded by lubricin which 
may result in cartilage injury due to increased friction between 
apposed and pressurized articular surfaces. 
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THE RESPONSE OF ELDERLY HUMAN ARTICULAR 
CARTILAGE TO MECHANICAL LOADING USING GENE 
EXPRESSION ANALYSIS 
MS Plumb, RM Aspden 
Department of Orthopaedics, University of Aberdeen, Aberdeen, 
United Kingdom 
Aim of Study: A preliminary investigation into changes in gene 
expression in elderly human articular cartilage in response to me- 
chanical loading. 
Methods: Full depth biopsies of articular cartilage were removed 
from ten femoral heads of patients aged 60 - 95 years. Explants 
were subjected to either static or cyclic (2s on/2s off) loading in 
unconfined compression at a stress of 1MPa for 24 hours. Total 
RNA was extracted, with an additional proteinase step to elim- 
inate proteoglycans that co-purify with RNA. To obtain enough 
RNA, samples from each loading regime were pooled into two 
groups, each consisting of 5 femoral heads.Biotinylated cRNA 
was prepared, purified, fragmented and hybridised to HG-U133 
Plus 2.0 arrays (Affymetrix). To identify differentially expressed 
genes in cyclic, static and unloaded samples GCOS1.2 software 
was used to generate a list of genes present in each of the load- 
ing regimes. Then separate comparisons were made to deter- 
mine fold-changes >4 between the loading regimes and between 
replicates. To confirm results a few genes were subjected to RT- 
PCR. 
Results: The largest changes induced by loading, compared with 
unloaded tissue were: cyclic load significantly upregulated FGF- 
18(30 fold), ADAMTS-1 (10 fold), COX-2 (20 fold), WNT-16 (5.5 
fold), VEGF (3 fold) and FGF-2 (3 fold) and down regulated genes 
IGFBP-3 (-3 fold) and SMAD-6 (-5 fold). For these same genes, 
static load significantly upregulated FGF-18 (20 fold), ADAMTS- 
1 (15 fold), COX-2 (25 fold), FGF-2 (3 fold) and VEGF (3 fold) and 
down regulated genes IGFBP-3 (-4.5 fold), and SMAD-6 (5 fold). 
Mechanical loading did not appear to have an effect on matrix 
biosynthesis; aggrecan, biglycan, decorin, type I, II, and X col- 
lagen showed no significant changes in gene expression across 
replicates. 
Discussion: In recent studies we have found that both cyclic 
and static mechanical oading on elderly human tissue reduces 
the ability of the chondrocytes to synthesise new matrix. This is 
in contrast to young animal tissue, which is stimulated by cyclic 
loading. The absence of any significant change in gene expres- 
sion for matrix macromolecules fits with those findings and sug- 
gests that gene transcription is not being strongly altered by me- 
chanical stimuli. It is striking, then, that there is a large increase 
in gene expression for anabolic factors such as FGF-18, FGF- 
2, VEGF and WNT-16, a decrease in IGF binding protein 3 and 
SMAD-6, which are inhibitors of growth factor activity, and an in- 
crease in pro-inflammatory and matrix degradative factors such 
as COX-2 and ADAMTS-I. Some of these might have been ex- 
pected as responses to a stimulatory cyclic load but are paradox- 
ical for static load, which is accepted to be inhibitory compared 
with no load, and for cyclic load in human tissue which is also 
inhibitory, though less strongly so. That cyclic load appears to 
induce a greater change compared with unloaded tissue is also 
curious, as static load results in a greater inhibition of matrix syn- 
thesis. 
This pilot study reveals factors previously unidentified in mechan- 
otransduction and further analysis of pathways involved in carti- 
lage biosynthesis may reveal further genes of interest. 
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BIOMECHANICS AND DIFFRACTION-ENHANCED X-RAY 
IMAGING OF MECHANICALLY INJURED HUMAN TALAR 
CARTILAGE 
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Grodzinsky 1 
1CBE, MIT, Cambridge, MA; 2Biochemistry, Rush University, 
Chicago, IL 
Aim: To compare effects of compressive injury on the superficial 
and deeper zones of degenerative human talar articular cartilage. 
Methods: Cartilage explants were harvested from human tali 
(n=4, Collins II) and cultured for5 days (DMEM + 10% FBS). 3mm 
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diam full thickness disks were cored and dissected into superfi- 
cial (300 i~m with articular surface) and deeper zones (next 1000 
i~m). For DEI imaging, 1.3 mm thick disks (superficial + deeper 
zones) were used. Mechanical Properties + Injury: Thickness and 
dynamic stiffness of individual disks were measured (unconfined 
compression, 0.1-1.0 Hz frequency range). Injurious compres- 
sion to final strains of 50% or 80% were applied at 100%/sec 
strain rate. After 5 minutes of re-swelling, thicknesses and dy- 
namic stiffnesses were remeasured on the same disks. DEh Se- 
lected disks were DEI imaged at the X-15 beamline (Brookhaven 
National Lab) for radiographic soft tissue imaging. Cartilage was 
positioned for A-P imaging with a collimated fan beam of X-rays, 
whose diffraction by a silicon crystal is detected (Fuji HRV image 
plate). Histology: Disks were stained with Safranin-O and Sirius 
Red to visualize GAG and collagen. 
Results: The initial dynamic stiffness of superficial zone disks 
was less than half that of corresponding deeper zone (p<0.001, 
Fig. 1). After 50% injury and 5 min re-swelling, superficial and 
deeper zones each lost ~10% of their initial thickness (p<0.001 
paired T-Test) and dynamic stiffness was higher in deeper zone 
(p<0.05) but not superficial zone compared to non-injured con- 
trols. In contrast, 80% injury led to a significant (~25%) decrease 
in the thickness of both superficial and deeper zones (p<0.001). 
Dynamic stiffness was increased in superficial zone (p<0.05) but 
not in deeper zone (opposite to 50% injury, Fig. 1). 
E: control tissue ~, 
Fig. 2 
DEI (Fig. 2A-C) and histology (Fig. 2D-E) confirmed a moderate 
compaction 5 min after 50% injury and a more severe compaction 
after 80% injury. An increase in diameter of the deeper zone of 
1.3mm disks caused a change in disk shape presumably due to 
collagen network damage. Similar trends were found in sections 
of deeper zone tissue (Fig. 1 D arrow). 
Conclusions: Minor compaction by 50% injury caused stiffening 
of deeper zone but not superficial zone tissue. But a suprathresh- 
old 80% injury caused compaction and stiffening of functionally 
intact superficial zone was observed. 80% strain led to tissue 
damage, bulging and compaction of deeper zones. 
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A MULTIPHASIC DEVICE FOR OSTEOCHONDRAL 
REPAIR IN THE GOAT AT ONE YEAR 
G Bradica 1 , JH Brekke 2, RD Coutts 3, SM Goldman 1 , R 
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Aim: The purpose of this study was to investigate whether a mul- 
tiphasic implant loaded with autologous bone marrow could initi- 
ate and sustain repair of osteochondral defects in goats. 
Methods: A custom-designed hand-operated coring tool was 
used to create a 6mm-diameter, 4mm deep osteochondral de- 
fect on the medial femoral condyles of 17 Nubian Cross goats. 
Autologous bone marrow was harvested from the iliac crest, and 
concentrated via centrifugation. The cellular portion was loaded 
into the implantable device. The 'cartilage' region of the device 
consisted of fibrillar type I collagen; the 'bone' compartment con- 
sisted of D, D-L, L-polylactic acid invested with hyaluronan. A hy- 
drophobic barrier existed between the two compartments. Ani- 
mals were sacrificed at 52 weeks, and defect regions were pre- 
pared for routine histology and Safranin-O staining for proteogly- 
can distribution. Sham-operated knees received no implant. 
Results: At one year, sham and treated defects appeared filled 
on gross observation; shams typically showed central cavitation. 
Histology showed smooth surfaces and good integration of im- 
plants, with excellent Safranin-O staining and columnar organi- 
zation of chondrocytes. In shams, cartilage persisted in the sub- 
chondral bone region, surfaces were sometimes fibrillated, and 
adjacent host cartilage showed degenerative signs. Host tissue 
in treated specimens appeared healthy. 
Conclusion: The implant design addresess the malleable prop- 
erties of cartilage while also addressing the rigid characteristics 
of subchondral bone. Addition of marrow likely provided a pro- 
genitor cell population, allowing defects to undergo repair and 
present a more mature, sutained hyaline-appearing tissue at sac- 
rifice than seen in shams. Due to the hydrophobic barrier between 
Goat St,d.~ 75 .~ham ~af4) - ~-I)t C,~t Study 75 Collagen ,~Bone ~,[arr0~ Saf-0 - 21k 
i , .4  . 
~.. ~ Osteohsi~, J~nd~ndra[ .7  
()~sific'Jti0n 
Abstract P209 - Fig. 1. Repair, 1 yr postop. Left, sham. Right, implanted specimen. Safranin-O stain. 
